ART. 230]
SOLID ELLIPSOIDS.
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Ex. 4. The attraction of a solid prolate spheroid at any external point is the same as that of a straight rod joining the foci, and having its line density at any point P proportional to SP. PH.
Ex. 5.   If FJ be the potential of a thin focaloid at an internal point P, prove
where v is the volume enclosed by the shell, Sv that of the shell itself, V is the potential at the same point of the enclosed volume supposed to be of the same density as the shell itself, and X is the difference of the squares of the semi-axes of the two boundaries of the shell. See Art. 195.
V             dX
For a solid ellipsoid we have----—=I+ 2 3-»£2-f &c., as in Art. 211.   To deduce
Trpcioc             da*
the potential of a thin focaloid we find dV on the supposition that a2, &2, c2 are each increased by the same quantity X. This is evidently effected by performing on both
sides of the equation, as it stands, the operation 5=^iTTa + 7n2 + TTz) • ^e result follows at once from Ex. 3, Art. 200.
Ex. 6.   Show that the potential of a thin focaloid at an external point is — V.
229.    Mutual attraction.   Ex. 1.   A homogeneous ellipsoid attracts a body M according to the law of the inverse square; prove that if M be a spherical or cubical portion of the mass of the ellipsoid itself, the resultant attraction will be the same as if the mass M were collected at its centre of gravity.   Prove also that if M be a segment of a thin exterior confocal ellipsoidal shell, and if its principal axes at its centre of gravity be parallel to the axes of the ellipsoid, the attraction of the ellipsoid on it will reduce to a single force through its centre of gravity.
[Math. Tripos.]
Ex. 2. A solid homogeneous ellipsoid is divided into two parts by a plane perpendicular to an axis. Prove that the mutual attraction of the parts for varying positions of the plane varies as the square of the area of section.
[May Exam. 1881.]
Ex. 3. Show that any plane divides a solid homogeneous ellipsoid into two parts such that the attraction between them reduces to a single force.
[Em. Coll. 1891.]
230.    Elliptic coordinates.   We may express the potential of an attracting ellipsoid at any internal or external point P in terms of its eHipticcoordinates by using a geometrical theorem usually ascribed to Chasles.
Let a!, a", a!", be the semi-major axes of the three confocal quadrics which pass through the point £, -37, fc let A, B, C be the semi-axes of any arbitrary confocal, then
(A* - a''2) (A2 - a"'2) (A'2 - a'"-) = A'2B~C
To apply this theorem, we put A2=a^ + u, J52=62 + w, C2=c2 + w and substitute in the formulae already found for the potential in Arts. 212 and 225. We thus find that the potential of a solid homogeneous ellipsoid at the point a', a", a"', is given by
At an external point the limits are u=a'2~a* to w=oo ; at an internal point u = to w = o>.
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